Flow linear dichroism spectra of four filamentous bacteriophages: DNA and coat protein contributions.
In this study, we have separated the contributions of DNA and protein to the absorption and linear dichroism (LD) of each of four phages: fd, IKe, Pf1, and Pf3. We have found that the DNA packaged in each of the phages is hypochromic relative to the purified single-stranded DNA, suggesting that bases are stacked in all of the phages. We have oriented the phages by flow and for the first time report the intrinsic LD from 320 to 190 nm for each of these phages. From the intrinsic LD of the phages and the isotropic absorption of the individual components, we have determined the reduced dichroism of the DNA within the phages and, subsequently, the maximum angle of inclination of the DNA bases (from the helix axis) for the packaged DNA. The maximum angles were 63 degrees and 64 degrees for the DNAs of class I phages fd and IKe, respectively. The angles were significantly less, 51 degrees and 49 degrees, for the DNAs of the class II phages Pf1 and Pf3, respectively. Thus, the two classes of phage differ in the structures of their packaged DNA, the DNA bases of the class II phages being more parallel to the long axis of the phage than are the DNA bases of the class I phages.